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The negative photoresist NANOTM X P SU-8 is an excellent material for realising thick geometries having relatively high aspect ratios. For this reason, many groups have managed to exploit its chemical and physical properties in microfabrication. The authors of the Letter [l] have gone one stage further in trying to characterise its electromagnetic properties. To this end, they have managed to successfully measure the refractive index and absorption coefficient, from 100GHz to 1.6THz. This is quite difficult to undertake using time-domain spectroscopy, or any other method.
The authors then go on to extract values for dielectric constant and loss tangent, to give meaningful data for future terahertz frequency design. For example, tan6 is quoted to be 6.3 x le6 at 1THz. This value is very low indeed and so it would be very tempting to exploit the electromagnetic properties of SU-8 as a low-loss millimetre-wave and sub-millimetre-wave dielectric. Unfortunately, the simple expression used to calculate the loss tangent was not given in the Letter. However, from first principles, it can be easily shown that:
propagation constant, y = j w J p o~O (~k -j~! ) where the variables have their usual meaning a + j p E;
tan 6 when tan6 << 1 where c = speed of light; n' = refractive index 2ca .'. t a n & = -wn' At 1 THz, the refractive index is 1.7 and the attenuation constant is 25 Nplcm = 2500 Npim. Using the final equation given above, it is found that tan6 = 0.14. It will be apparent that this large value of loss tangent makes the use of SU-8 of little value for low-loss sub-millimetre wave applications. Moreover, at 100 GHz, it has been found that tan6 = 0.08, and is thus of little use as a low-loss millimetre-wave dielectric. In conclusion, the published Letter is rather misleading and could encourage research groups to invest time, money and resources in an area that will fail to meet expectations.
MRFD method for numerical solution of wave propagation in layered media with general boundary condition
Jian-Wei M a , Hui-Zhu Yang and Ya-Ping Zhu A fast adaptive wavelet-based method, cdkd multiresolution finite difference (MRFD) , is proposed to simulate the wave propagation in multilayered media with general boundary. It is a promising method for complex media because of its robustness and small computational burden. Numerical results derived from geophysics exploration show the effectiveness and potential of the method.
Introduction: Conventional numerical methods such as finite difference (FD), finite element and spectral methods, have been successfully applied for wave propagation. However, it is difficult to obtain an efficiency solution with large gradient, boundary layer and dramatic variety.
The theory of wavelet transform (WT) has developed rapidly during the past few years and has been applied successfully in many different fields [l -51. Various papers on partial differential equations (PDEs) based on wavelet multiresolution analysis (MRA) have been published [6 -91, but solutions of PDEs are not always smooth.
The wavelet-based method allows a good approximate representation of various functions and operators to be efficiently obtained due to the vanishing moments, localisation, and MRA of the wavelet. High resolution computations are performed only in regions where sharp transitions occur. Thus, the computational efficiency and memory requirement can be optimised. Moreover, by using WT it is possible to detect singularities and irregular structure. However, at present, most wavelet algorithms can handle periodic boundary conditions (BC) and uniformity media. The effective treatment of general BC is still unresolved, especially the bounded region problem, even though different approaches for dealing with this problem have been studied [9] .
This Letter focuses on the simulation of wave propagation in complex media, using FD and Daubechies' compactly supported orthogonal WT to discretise the time and space dimension of wave equation, respectively. It is a fast adaptive algorithm owing to the difference operator and solution vector being sparse in the wavelet domain. The scheme handles general BC.
Solving wave propagation using MRFD scheme: (1) MRFD scheme for wave propagation: We consider the following one-dimensional wave propagation problem in inhomogeneous dissipation media with general BC and initial condition in geophysical exploration. 
